WHAT IS A LARGE CLASS?

Putting first things first, the question to be addressed as we start is "what is a large
class?" This question was put to some senior academics and here are excerpts of views
expressed.

"There is nothing like a large class. The large class is only in the mind of the
orthodox teacher”

o "Alarge class is one with more students than available facilities can support"
o "Large classes have more than 100 students enrolled”

e "There is no fixed number. The large class depends on the discipline- smaller
number for engineering, science and medicine and larger number for the arts,
humanities, and social sciences”

What are other views on large classes? There is no agreed definition of a large class in
the literature, nor should there be. One person’s large class is what some others consider
as ‘regular’, ‘small’ or ‘normal’. Some teachers simply define "large"” as "too many
students to learn names by the end of the term or semester." Whether something feels like
a large class is partly a matter of the resources put into teaching it and of the skill
employed by the teacher. For example, a social science lecturer who works alone with a
class of 40-50 and who grades students on coursework essays and essay-type
examinations finds this to be a large class. However, a language lecturer may not think 50
students makes for a large class. So, let’s say that a large class is one that feels large and
that a sign of this will often be that you feel that the size of the class stops you from
working in your preferred way. Let’s talk about making large classes feel smaller; about
weakening feelings that the number of students is disesmpowering the professor; and
about helping students to feel better engaged in large classes that are likely to experience
during their college experience. For our purpose, | suggest that a large class is one that
feels large. Signs that the class is ‘large’ can be:

e The class is significantly larger than you are used to.
e The resources can no longer cope with the number of students if you desire
individual attention for the students.

One thing is sure. Whether we have a working definition or not, the phenomenon exists.
Since we have identified some of the characteristics, we should now proceed with how to
cope with it.

How Does Class Size Make a Difference?

Studies on the effects of class size have been conducted since the 1920's. Results
have often been mixed, with some methods of instruction favoring small classes and
other methods being as or more effective in large classes. Large classes are as effective as
small classes when the goals involve learning factual information and comprehending
that information. When traditional achievement tests are used to measure learning, large
classes compare well with smaller classes. Smaller classes have been found more
effective when instructional goals involve higher-level cognitive skills including



application, analysis, and synthesis. Smaller classes provide for greater contact between
students and lecturer, which appears to be most needed for students with low motivation,
those with little knowledge of the subject matter, or those who have difficulty grasping
conceptual material. Smaller classes are also more effective than large ones in affecting
student attitudes. In sum, the optimal size of a class depends on the instructional goals
being pursued. The main advantage smaller classes have over larger ones is that they
provide students with greater opportunities for interaction with subject matter, with the
professor and with one another.

Now to the down side of large classes. Teaching large classes has been found to
adversely affect morale, motivation and self-esteem of teachers. Although many teachers
could manage a class of almost any size successfully, this could often be at the expense
of the teacher's own well being and the range of learning experiences offered to students.
Many teachers of large classes feel they spend too much time on organizing and
managing class activities and not enough on meeting the needs of individual students.

Large classes and overcrowded classrooms also have negative effects on students'
behavior and learning.

Some other problems with large classes are:

o Students become faces instead of people

o Itis harder to give individual advice and guidance to students

e Organizational problems are compounded, making it difficult to schedule
tutorials, laboratory sessions, and fieldwork

e There can be technical problems working with large classes e.g. difficulties in
projecting slides that are clearly visible to all students.

« Monitoring of attendance can be difficult, thus encouraging students to cut classes

o Coping with large numbers of assignments and examination scripts is a source of
difficulty

e The quality of feedback to students can be much reduced in large classes.

Comparing Large and Small Classes
Teachers’ views on teaching larger and smaller classes
Larger classes Smaller classes
Students receive less individual attention |Students receive more individual attention

A more restricted range of teaching and Flexibility to vary teaching and learning
learning activities activities

Whole-class teaching sometimes
employed for control and keeping
students on task

Group work hard to manage because of |Group work can be employed effectively and
too many or too large groups flexibly

Restricted opportunities for student Better quality assessment and feedback to

Whole-class teaching employed when
appropriate to the activity



assessment and individual feedback students

Limitations to practical activities More opportunities for active learning

Teachers work extremely hard to offset | More reasonable workloads enabling teachers

the effects of larger class size to put their energies into meeting the needs of
students

No doubt these obstacles are numerous. Since we cannot wish large classes away, we
have to devise techniques for coping and ensure that our students benefit from
participation in a large class. Let us now examine how we go about this.

Teaching Large Classes

A teacher with responsibility for teaching a large class might find the following tips
useful.

Be organized - Large classes require more advance preparation and structure than small
classes. Lapses in the flow of the class, while collecting thoughts or locating instructional
materials, can result in loss of student attention. Before the course begins, prepare or
identify a variety of instructional aids, demonstrations, and activities to support each
meeting of the class. Prepare a syllabus that includes outlines for each class meeting, all
project and activity descriptions, and handouts for the entire course. Provide structure to
the content, and use the structure to organize each lesson. Inform the students of that
structure. Taking roll or distributing materials during class is not recommended for large
class situations. Student materials or instructions needed for a specific class should be
made available prior to class or located so that students may obtain them with as little
disruption as possible.

Connect with your students: - It is important to appear approachable in large classes.
Build rapport with your students, and recognize the individuality of each student. Move
among them when talking. Increase student access to you by getting to class early to
listen to their questions, comments, or complaints. Begin by inviting students to call out
something they know or recall about a topic. Display the responses as an introduction to
the day's activities. Address some of the anonymity students feel in large classes. Try to
learn some names, and call on those you know by name. Learn something about as many
students as possible. Ask for a few volunteers each day to help with demonstrations and
activities and throughout this process learn some student names.

Provide a variety of experiences - It is appropriate to vary the type of instruction in
large classes to encourage discussion, interaction, and involvement. Do not attempt to
lecture the entire period. Actively involve students during at least a small part of every
class meeting. Form groups of three or four to discuss a problem or work on a task for a
few minutes. Have a question and answer period at the beginning or end of each class.



Encourage participation - Be aware that students are often reluctant to ask or respond to
questions in large classes, and it is often very difficult to hear their comments in large
lecture halls. Try to be accepting of all questions and responses from students, and
paraphrase or repeat every question or response. Provide hand-held microphones if
acoustics are poor. Invite students to write questions or comments on index cards and
give them to you at the end of class. Increase the wait time after you ask a question.
Encourage students to indicate in some way when the pace of the class is too fast or too
slow.

Obtain and use feedback - Students in large classes are often reluctant to communicate
difficulties they are having with a course or the teaching strategies. Employ informal
assessment techniques frequently to obtain student perceptions and suggestions. Use this
information as a basis for making small changes in your teaching behavior before the
course is completed. Inform your students if you make a change as a result of their
suggestions. Ask individual students after each class meeting how the course is
progressing. Provide a suggestion box, or have an envelope attached to your office door
where students may leave comments about you or the course.

ACTIVE LEARNING

Includes a range of teaching and learning activities. These strategies, supported
by decades of classroom research, may be thought of as a continuum from low risk to
high risk for both teachers and students. Such a continuum may include (but not be
limited to) strategies such as some of the following:

Exercises for Individual Students

Because these techniques are aimed at individual students, they can very easily be used
without interrupting the flow of the class. These exercises are particularly useful in
providing the instructor with feedback concerning student understanding and retention of
material.

1. The ""One Minute Paper™ - This is a highly effective technique for checking
student progress, both in understanding the material and in reacting to course
material. Ask students to take out a blank sheet of paper, pose a question (either
specific or open-ended), and give them one (or perhaps two - but not many more)
minute(s) to respond. Some sample questions include: "How does John Hospers
define "free will"?", "What is "scientific realism"?", "What is the activation
energy for a chemical reaction?” "What is the difference between replication and
transcription?”, and so on. Another good use of the minute paper is to ask
questions like "What was the main point of today’s class material?" This tells you
whether or not the students are viewing the material in the way you envisioned.

2. Muddiest (or Clearest) Point - This is a variation on the one-minute paper,
though you may wish to give students a slightly longer time period to answer the
question. Here you ask (at the end of a class period, or at a natural break in the



presentation), "What was the "muddiest point™ in today's lecture?" or, perhaps,
you might be more specific, asking, for example: "What (if anything) do you find
unclear about the concept of 'personal identity' ('inertia’, 'natural selection’, etc.)?”

Affective Response - Again, this is similar to the above exercises, but here you
are asking students to report their reactions to some facet of the course material -
I.e., to provide an emotional or evaluative response to the material. Obviously,
this approach is limited to those subject areas in which such questions are
appropriate (one should not, for instance, inquire into students’ affective
responses to vertebrate taxonomy). However, it can be quite a useful starting point
for courses such as applied ethics, particularly as a precursor to theoretical
analysis. For example, you might ask students what they think of Dr. Jack
Kevorkian's activities, before presenting what various moral theorists would make
of them. By having several views "on the table" before theory is presented, you
can help students to see the material in context and to explore their own beliefs. It
is also a good way to begin a discussion of evolutionary theory or any other
scientific area where the general public often has views contrary to current
scientific thinking, such as paper vs. plastic packaging or nuclear power
generation.

Daily Journal - This combines the advantages of the above three techniques, and
allows for more in-depth discussion of or reaction to course material. You may set
aside class time for students to complete their journal entries, or assign this as
homework. The only disadvantage to this approach is that the feedback will not be
as "instant™ as with the one-minute paper (and other assignments which you
collect the day of the relevant lecture). But with this approach (particularly if
entries are assigned for homework), you may ask more complex questions, such
as, "Do you think that determinism is correct, or that humans have free will?
Explain your answer.” or "Do you think that Dr. Kevorkian's actions are morally
right? What would John Stuart Mill say?" and so on. Or you might have students
find and discuss reports of scientific studies in popular media on topics relevant to
course material, such as global warming, the ozone layer, and so forth.

Reading Quiz - Clearly, this is one way to coerce students to read assigned
material! Active learning depends upon students coming to class prepared. The
reading quiz can also be used as an effective measure of student comprehension
of the readings (so that you may gauge their level of sophistication as readers).
Further, by asking the same sorts of questions on several reading quizzes, you will
give students guidance as to what to look for when reading assigned text. If you
ask questions like "What color were Esmerelda’s eyes?" (As my high school
literature teacher liked to do), you are telling the student that it is the details that
count, whereas questions like "What reason did Esmerelda give, for murdering
Sebastian?" highlight issues of justification. If your goal is to instruct (and not
merely to coerce), carefully choose questions which will both identify who has
read the material (for your sake) and identify what is important in the reading (for




their sake).

Clarification Pauses - This is a simple technique aimed at fostering "active
listening”. Throughout a lecture, particularly after stating an important point or
defining a key concept, stop, let it sink in, and then (after waiting a bit!) ask if
anyone needs to have it clarified. You can also circulate around the room during
these pauses to look at student notes, answer questions, etc. Students who would
never ask a question in front of the whole class will ask questions during a
clarification pause as you move about the room.

Response to a demonstration or other teacher centered activity - The students
are asked to write a paragraph that begins with: | was surprised that ... | learned
that ... I wonder about ... This allows the students to reflect on what they actually
got out of the teachers’ presentation. It also helps students realize that the activity
was designed for more than just entertainment.

Questions and Answers

While most of us use questions as a way of prodding students and instantly testing
comprehension, there are simple ways of tweaking our questioning techniques, which
increase student involvement and comprehension. Though some of the techniques listed
here are "obvious", | will proceed on the principle that the obvious sometimes bears
repeating.

8.

The ""Socratic Method"'

Taking its namesake from the most famous gadfly in history, this technique in its
original format involved instructors "testing™ student knowledge (of reading
assignments, lectures, or perhaps applications of course material to a wider
context) by asking questions during the course of a lecture. Typically, the
instructor chooses a particular student, presents her with a question, and expects
an answer forthwith; if the "chosen™ student cannot answer the question
presented, the instructor chooses another (and another) until the desired answer is
received. This method has come under criticism, based on claims that it singles
out students (potentially embarrassing them), and/or that it favors only a small
segment of the class (i.e., that small percentage of the class who can answer any
question thrown at them). In addition, once a student has answered a question
they may not pay much attention, as it will be a long time before the teacher
returns to them for a second question. In spite of these criticisms, we feel that the
Socratic method is an important and useful one; the following techniques suggest
variations, which enhance this method, avoiding some of these pitfalls.

Wait Time - Rather than choosing the student who will answer the question
presented, this variation has the instructor WAITING before calling on someone
to answer it. The wait time will generally be short (15 seconds or so) - but it may



10.

11.

seem interminable in the classroom. It is important to insist that no one raise his
hand (or shout out the answer) before you give the OK, in order to discourage the
typical scenario in which the five students in the front row all immediately
volunteer to answer the question, and everyone else sighs in relief. Waiting forces
every student to think about the question, rather than passively relying on those
students who are fastest out of the gate to answer every question. When the wait
time is up, the instructor asks for volunteers or randomly picks a student to
answer the question. Once students are in the habit of waiting after questions are
asked, more will get involved in the process.

Student Summary of Another Student's Answer - In order to promote active
listening, after one student has volunteered an answer to your question, ask
another student to summarize the first student's response. Many students hear
little of what their classmates have to say, waiting instead for the instructor to
either correct or repeat the answer. Having students summarize or repeat each
other’s contributions to the course both fosters active participation by all students
and promotes the idea that learning is a shared enterprise. Given the possibility of
being asked to repeat classmates' comments, most students will listen more
attentively to each other.

The Fish Bowl - Students are given index cards, and asked to write down one
question concerning the course material. They should be directed to ask a
question of clarification regarding some aspect of the material, which they do not
fully understand; or, perhaps you may allow questions concerning the application
of course material to practical contexts. At the end of the class period (or, at the
beginning of the next class meeting if the question is assigned for homework),
students deposit their questions in a fish bowl. The instructor then draws several
questions out of the bowl and answers them for the class or asks the class to
answer them. This technique can be combined with others (e.g., #8-9 above, and
#2).

Quiz/Test Questions - Here students are asked to become actively involved in
creating quizzes and tests by constructing some (or all) of the questions for the
exams. This exercise may be assigned for homework and itself evaluated (perhaps
for extra credit points). In asking students to think up exam questions, we
encourage them to think more deeply about the course material and to explore
major themes, comparison of views presented, applications, and other higher-
order thinking skills. Once suggested questions are collected, the instructor may
use them as the basis of review sessions, and/or to model the most effective
questions. Further, you may ask students to discuss the merits of a sample of
questions submitted; in discussing questions, they will significantly increase their
engagement of the material to supply answers. Students might be asked to discuss
several aspects of two different questions on the same material including degree
of difficulty, effectiveness in assessing their learning, proper scope of questions,
and so forth.



Immediate Feedback

These techniques are designed to give the instructor some indication of student
understanding of the material presented during the lecture itself. These activities provide
formative assessment rather than summative assessment of student understanding.
Formative assessment is evaluation of the class as a whole in order to provide
information for the benefit of the students and the instructor, but the information is not
used as part of the course grade; summative assessment is any evaluation of student
performance which becomes part of the course grade. For each feedback method, the
instructor stops at appropriate points to give quick tests of the material; in this way, she
can adjust the lecture mid-course, slowing down to spend more time on the concepts
students are having difficulty with or moving more quickly to applications of concepts of
which students have a good understanding.

12. Finger Signals - This method provides instructors with a means of testing student
comprehension without the waiting period or the grading time required for written
quizzes. Students are asked questions and instructed to signal their answers by
holding up the appropriate number of fingers immediately in front of their torsos
(this makes it impossible for students to "copy", thus committing them to answer
each question on their own). For example, the instructor might say "one finger for
'yes', two for 'no™, and then ask questions such as "Do all organic compounds
contain carbon [hydrogen, etc.]?” Or, the instructor might have multiple choice
questions prepared for the overhead projector and have the answers numbered (1)
through (5), asking students to answer with finger signals. In very large classes
the students can use a set of large cardboard signs with numbers written on them.
This method allows instructors to assess student knowledge literally at a glance.

13. Flash Cards - A variation of the Finger Signals approach, this method tests
students’ comprehension through their response to flash cards held by the
instructor. This is particularly useful in disciplines, which utilize models or other
visual stimuli, such as chemistry, physics or biology. For example, the instructor
might flash the diagram of a chemical compound and ask, "Does this compound
react with H,O?” This can be combined with finger signals.

14. Quotations - This is a particularly useful method of testing student understanding
when they are learning to read texts and identify an author's viewpoint and
arguments. After students have read a representative advocate of each of several
opposing theories or schools of thought, and the relevant concepts have been
defined and discussed in class, put on the overhead projector a quotation by an
author whom they have not read in the assigned materials, and ask them to figure
out what position that person advocates. In addition to testing comprehension of
the material presented in lecture, this exercise develops critical thinking and
analysis skills. This would be very useful, for example, in discussing the various
aspects of evolutionary theory.



Critical Thinking Motivators

Sometimes it is helpful to get students involved in discussion of or thinking about course
material either before any theory is presented in lecture or after several conflicting
theories have been presented. The idea in the first case is to generate data or questions
prior to mapping out the theoretical landscape; in the second case, the students learn to
assess the relative merits of several approaches.

15. The Pre-Theoretic Intuitions Quiz - Students often dutifully record everything
the instructor says during a lecture and then ask at the end of the day or the course
"what use is any of this?” or "what good will philosophy [organic chemistry, etc.]
do for us?” To avoid such questions, and to get students interested in a topic
before lectures begin, an instructor can give a quiz aimed at getting students to
both identify and to assess their own views. An example of this is a long "True or
False" questionnaire designed to start students thinking about moral theory (to be
administered on the first or second day of an introductory ethics course), which
includes statements such as "There are really no correct answers to moral
questions™ and "Whatever a society holds to be morally right is in fact morally
right”. After students have responded to the questions individually, have them
compare answers in pairs or small groups and discuss the ones on which they
disagree. This technique may also be used to assess student knowledge of the
subject matter in a pre-/post-lecture comparison. The well-known "Force Concept
Inventory" developed by Hestenes to measure understanding of force and motion
is another good example of this.

16. Puzzles/Paradoxes - One of the most useful means of ferreting out students'
intuitions on a given topic is to present them with a paradox or a puzzle involving
the concept(s) at issue, and to have them struggle towards a solution. By forcing
the students to "work it out™ without some authority's solution, you increase the
likelihood that they will be able to critically assess theories when they are
presented later. For example, students in a course on theories of truth might be
asked to assess the infamous "Liar Paradox™ (with instances such as 'This
sentence is false’), and to suggest ways in which such paradoxes can be avoided.
Introductory logic students might be presented with complex logic puzzles as a
way of motivating truth tables, and so forth. In scientific fields you can present
experimental data, which seems to contradict parts of the theory just presented or
use examples, which seem to have features, which support two opposing theories.

Share/Pair

Grouping students in pairs allows many of the advantages of group work students have
the opportunity to state their own views, to hear from others, to hone their argumentative
skills, and so forth without the administrative "costs™ of group work (time spent assigning
people to groups, class time used just for "getting in groups”, and so on). Further, pairs



make it virtually impossible for students to avoid participating thus making each person
accountable.

17.

18.

19.

Discussion - Students are asked to pair off and to respond to a question either in
turn or as a pair. This can easily be combined with other techniques such as those
under "Questions and Answers" or "Critical Thinking Motivators™ above. For
example, after students have responded to statements, such as "Whatever a society
holds to be morally right is in fact morally right” with ‘true’ or ‘false’, they can be
asked to compare answers to a limited number of questions and to discuss the
statements on which they differed. In science classes students can be asked to
explain some experimental data that supports a theory just discussed by the
lecturer. Generally, this works best when students are given explicit directions,
such as "Tell each other why you chose the answer you did".

Note Comparison/Sharing - One reason that some students perform poorly in
classes is that they often do not have good note-taking skills. That is, while they
might listen attentively, students do not always know what to write down, or they
may have gaps in their notes, which will leave them bewildered when they go
back to the notes to study or to write a paper. One way to avoid some of these
pitfalls and to have students model good note taking is to have them occasionally
compare notes. The instructor might stop lecturing immediately after covering a
crucial concept and have students read each other’s notes, filling in the gaps in
their own note taking. This is especially useful in introductory courses or in
courses designed for non-majors or special admissions students. Once students
see the value of supplementing their own note taking with others', they are likely
to continue the practice outside of class time.

Evaluation of Another Student's Work - Students are asked to complete an
individual homework assignment or short paper. On the day the assignment is
due, students submit one copy to the instructor to be graded and one copy to their
partner. These may be assigned that day, or students may be assigned partners to
work with throughout the term. Each student then takes their partner's work and
depending on the nature of the assignment gives critical feedback, standardizes or
assesses the arguments, corrects mistakes in problem-solving or grammar, and so
forth. This is a particularly effective way to improve student writing.

Cooperative Learning Exercises

For more complex projects, where many heads are better than one or two, you may want
to have students work in groups of three or more. As the term “cooperative learning"”
suggests, students working in groups will help each other to learn. Generally, it is better
to form heterogeneous groups (with regard to gender, ethnicity, and academic
performance), particularly when the groups will be working together over time or on
complex projects; however, some of these techniques work well with spontaneously
formed groups. Cooperative groups encourage discussion of problem solving techniques



and avoid the embarrassment of students who have not yet mastered all of the skills
required.

20. Cooperative Groups in Class - Pose a question to be worked on in each
cooperative group and then circulate around the room answering questions, asking
further questions, keeping the groups on task, and so forth. After an appropriate
time for group discussion, students are asked to share their discussion points with
the rest of the class. (The ensuing discussion can be guided according to the
"Questions and Answers" techniques outlined above.)

21. Active Review Sessions - In the traditional class review session the students ask
questions and the instructor answers them. Students spend their time copying
down answers rather than thinking about the material. In an active review session
the instructor posses questions and the students work on them in groups. Then
students are asked to show their solutions to the whole group and discuss any
differences among solutions proposed.

22. Work at the Blackboard - In many problem-solving courses (e.g., logic or
critical thinking), instructors tend to review homework or teach problem solving
techniques by solving the problems themselves. Because students learn more by
doing, rather than watching, this is probably not the optimal scenario. Rather than
illustrating problem solving, have students work out the problems themselves, by
asking them to go to the blackboard in small groups to solve problems. If there is
insufficient blackboard space, students can still work out problems as a group,
using paper and pencil or computers if appropriate software is available.

23. Concept Mapping - A concept map is a way of illustrating the connections that
exist between terms or concepts covered in course material; students construct
concept maps by connecting individual terms by lines, which indicate the
relationship between each set of connected terms. Most of the terms in a concept
map have multiple connections. Developing a concept map requires the students
to identify and organize information and to establish meaningful relationships
between the pieces of information.

24. Visual Lists - Here students are asked to make a list--on paper or on the
blackboard; by working in groups, students typically can generate more
comprehensive lists than they might if working alone. This method is particularly
effective when students are asked to compare views or to list pros and cons of a
position. One technique which works well with such comparisons is to have
students draw a "T" and to label the left- and right-hand sides of the cross bar with
the opposing positions (or 'Pro’ and '‘Con’). They then list everything they can
think of which supports these positions on the relevant side of the vertical line.
Once they have generated as thorough a list as they can, ask them to analyze the
lists with questions appropriate to the exercise. For example, when discussing
Utilitarianism (a theory which claims that an action is morally right whenever it
results in more benefits than harms) students can use the "T" method to list all of
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the (potential) benefits and harms of an action, and then discuss which side is
more heavily "weighted". Often having the list before them helps to determine the
ultimate utility of the action, and the requirement to fill in the "T" generally
results in a more thorough accounting of the consequences of the action in
question. In science classes this would work well with such topics as massive
vaccination programs, nuclear power, eliminating chlorofluorocarbons, reducing
carbon dioxide emissions, and so forth.

Jigsaw Group Projects - In jigsaw projects, each member of a group is asked to
complete some discrete part of an assignment; when every member has completed
his assigned task, the pieces can be joined together to form a finished project. For
example, students in a course in African geography might be grouped and each
assigned a country; individual students in the group could then be assigned to
research the economy, political structure, ethnic makeup, terrain and climate, or
folklore of the assigned country. When each student has completed his research,
the group then reforms to complete a comprehensive report. In a chemistry course
each student group could research a different form of power generation (nuclear,
fossil fuel, hydroelectric, etc.). Then the groups are reformed so that each group
has an expert in one form of power generation. They then tackle the difficult
problem of how much emphasis should be placed on each method.

Role Playing - Here students are asked to "act out” a part. In doing so, they get a
better idea of the concepts and theories being discussed. Role-playing exercises
can range from the simple (e.g., "What would you do if a Nazi came to your door,
and you were hiding a Jewish family in the attic?") to the complex. Complex role-
playing might take the form of a play (depending on time and resources); for
example, students studying ancient philosophy might be asked to recreate the trial
of Socrates. Using various sources (e.g., Plato's dialogues, Stone's The Trial of
Socrates, and Aristophanes' The Clouds), student teams can prepare the
prosecution and defense of Socrates on the charges of corruption of youth and
treason; each team may present witnesses (limited to characters which appear in
the Dialogues, for instance) to construct their case, and prepare questions for
cross-examination.

Panel Discussions - Panel discussions are especially useful when students are
asked to give class presentations or reports as a way of including the entire class
in the presentation. Student groups are assigned a topic to research and asked to
prepare presentations (note that this may readily be combined with the jigsaw
method outlined above). Each panelist is then expected to make a very short
presentation, before the floor is opened to questions from "the audience™. The key
to success is to choose topics carefully and to give students sufficient direction to
ensure that they are well prepared for their presentations. You might also want to
prepare the "audience", by assigning them various roles. For example, if students
are presenting the results of their research into several forms of energy, you might
have some of the other students role-play as concerned environmentalists,



transportation officials, commuters, and so forth.

28. Debates - Actually a variation of #27, formal debates provide an efficient
structure for class presentations when the subject matter easily divides into
opposing views or ‘Pro’/*Con’ considerations. Students are assigned to debate
teams, given a position to defend, and then asked to present arguments in support
of their position on the presentation day. The opposing team should be given an
opportunity to rebut the argument(s) and, time permitting, the original presenters
asked to respond to the rebuttal. This format is particularly useful in developing
argumentation skills (in addition to teaching content).

29. Games - Many will scoff at the idea that one would literally play games in a
university setting, but occasionally there is no better instructional tool. In
particular, there are some concepts or theories, which are more easily illustrated
than discussed, and in these cases, a well-conceived game may convey the idea
more readily. For example, when students are introduced to the concepts of "laws
of nature” and "the scientific method", it is hard to convey through lectures the
nature of scientific work and the fallibility of inductive hypotheses. Instead,
students play a couple rounds of the Induction Game, in which playing cards are
turned up and either added to a running series or discarded according to the
dealer’s pre-conceived "law of nature". Students are asked to "discover" the
natural law, by formulating and testing hypotheses as the game proceeds.

Specific Examples:

1) Peoples knowledge of population growth
2) Case Study - Population Control

3) Erosion

4) Case Study — rebuilding a city



Select Active Learning Articles (1995-2004)
from Charles C. Bonwell, January, 2005
Business

Berg, J.D., Hughes, J., McCabe, J., & Rayburn, K. (1995). Capital market experience for financial
accounting students. Contemporary Accounting Research, 11(2), 941-958.

Benek-Rivera, J. & Mathews, V.E. (2004). Active learning with Jeopardy: Students ask the questions.
Journal of Management Education, 28(1), 104.

Berger, B.K. (2002). Applying active learning at the graduate level: Merger issues at Newco. Public
Relations Review, 28(2), 191.

Bradford, B.M., & Peck, M.W. (1997). Achieving AECC outcomes through the seven principles for good
practice in undergraduate education. Journal of Education for Business, 72, 364-368.

Cook, E.D. & Hazelwood, A.C. (2002). An active learning strategy for the classroom- "Who wants to win
... some mini chips ahoy?" Journal of Accounting Education, 20(4), 297.

Krunweide, T. & Bline, D. (1997). Encouraging active learning through the use of student developed
problems. The Accounting Educators' Journal, 9(2), 116-129.

Miller, J.S. (2004). Problem-based learning in organizational behavior class: Solving student's real
problems. Journal of Management Education, 28(5), 578-589.

Saunders, G. & Christopher, J.E.R. (2003). Teaching outside the box: A look at the use of some
nontraditional teaching models in accounting principles courses. Journal of American Academy of
Business, 3(1/2), 162.

Seipel, C. & Tunnell, L. (1995). Using a comment sheet to grade accounting written assignments.
Accounting Educators' Journal, 7(2), 159-165.

Smith, D.C., Nelson, S.J., & Moncada, S.M. What writing skills should accounting students be taught?
(1998). Business Education Forum, 52(4), 43-44.

Humanities

Bahner, S. (1995). Short takes on writing: The 60-minute collaborative paper. College Teaching, 43(1), 14-
15.

Frost, J. (2000). : Integrating Women and Active Learning into the U.S. History Survey. History Teacher,
33 (3), 363-70.

Jones, P., Taylor, A. & Tate, D. (1997). Flip it! And you be the judge: Two cooperative-learning activities
to teach foreign languages. Cooperative Learning and College Teaching, 7(2), 5-7.

Mark, B. L. & T.E. Jacobson. (1995). Teaching anxious students skills for the electronic library. College
Teaching, 43(1), 28-29.

McDaniel, K. N. (2000). Four Elements of Successful Historical Role-Playing in the Classroom. History
Teacher, 33 (3), 357-62.



Pebworth, M. & Cooper, G. (1997). The poster/POST-IT activity: In the discussion section and beyond.
College Teaching, 45(1), 7-9.

Sciences/Applied Sciences

Becker, E.S. (1997). Teaching ethics as a writing-intensive, ability-based course. Journal of Pharmacy
Teaching, 6(1/2), 139-144.

Cliff, W. H. & Curtin, L. N. (2000). The Directed Case Method. Journal of College Science Teaching, 30
(1), 64-66.

Dean, E.E. (1996). Teaching the proof process: A model for discovery learning. College Teaching, 44(2),
52-55.

Deering, C.G., & Shaw, S.J. (1997). Dealing with difficult students in the classroom. Nurse Educator,
22(5), 19-23.

Dinan, F.J. (2002). Chemistry by the case. Journal of College Science Teaching, 32(1), 36-41.
Gahr, A.A. (2003). Cooperative chemistry. Journal of College Science Teaching, 32(5), 311-315.

Garrett, M., Schoener, L., & Hood, L. (1996). Debate: A teaching strategy to improve verbal
communication and critical-thinking skills. Nurse Educator, 21(4), 37-40.

Gosser, D.G. & Roth, V. (1998). The workshop chemistry project: Peer-led team learning. Journal of
Chemical Education, 75(2), 185-187.

Haddad, A.M. (1997). Teaching ethics as a writing-intensive, ability-based course. Journal of Pharmacy
Teaching, 6(1/2), 49-64.

Hanks, T. W. & Wright, L. L. (2002). Techniques in Chemistry: The Centerpiece of a Research-Oriented
Curriculum. Journal of Chemical Education, 79(9), 1127-30.

Hare, A.C. (1997). Active Learning and assessment in mathematics. College Teaching, 45(2), 76-77.

Hatcher-Skeers, M. & Aragon, E. (2002). Combining Active Learning with Service Learning: A Student-
Driven Demonstration Project. Journal of Chemical Education, 79(4), 462-64.

Herreid, C.F. (1998). Sorting potatoes for Miss Bonner: Bringing order to case-study methodology through
a classification scheme. Journal of College Science Teaching, 27(4), 236-239.

Hinde, R. J. Kovac, J. (2001). Student Active Learning Methods in Physical Chemistry. Journal of
Chemical Education, 78(1), 93-99.

Hodges, L.C. (March, 1999). Active learning in upper-level chemistry courses: A biochemistry example.
Journal of Chemical Education, 76(3), 376-77.

Hofer, B.K. (1999). Instructional context in the college mathematics classroom: epistemological beliefs and
student motivation. Journal of Staff, Program & Organizational Development, 16(2), 73-82.

Hoffman, E. A. (2001). Successful Application of Active Learning Techniques to Introductory
Microbiology. Microbiology Education, 2(1), 5-11.



Kovac, J. (January, 1999). Student active learning methods in general chemistry. Journal of Chemical
Education, 76(1), 120-124.

Lunsford, B.E., & Herzog, M.J.R. (1997). Active learning in anatomy and physiology: Student reactions &
outcomes in a nontraditional A&P course. The American Biology Teacher, 59(2), 80-84.

Mahavier, W.T. (1997). A gentle discovery method (the modified Texas approach). College Teaching,
45(4), 132-135.

Marbach-Ad, G. & Claassen, L. A. (2001). Improving Students' Questions in Inquiry Labs. American
Biology Teacher, 63(6), 410-19.

Marbach-Ad, G. & Sokolove, P. G. (2002). The Use of E-Mail and In-Class Writing To Facilitate Student-
Instructor Interaction in Large-Enrollment Traditional and Active Learning Classes. Journal of Science
Education and Technology, 11(2), 109-119.

Marbach-Ad, G. & Sokolove, P. G. (2000). Good Science Begins with Good Questions: Answering the
Need for High-Level Questions in Science. Journal of College Science Teaching, 30(3), 192-95.

Marrs, K.A., Blake, R.E. & Gavrin, A.D. (2003). Web-based warm up exercises in just-in-time teaching.
Journal of College Science Teaching, 33(1), 42-47.

Meltzer, D.E. & Manivannan, K. (2002). Transforming the Lecture-Hall Environment: The Fully
Interactive Physics Lecture. American Journal of Physics, 70(6), 639-54.

Mysliwiec, T.H., Shibley, Jr., I. & Dunbar, M.E. (2003/2004). Using newspapers to facilitate learning.
Journal of College Science Teaching, 33(3), 24-28.

Oliver-Hoyo, M.T., Allen, D, Hunt, W.F., Hutson, J. & Pitts, A. (2004). Effects of an active learning
environment: Teaching innovations at a research institution. Journal of Chemical Education, 81(3), 441.

O'Sullivan, D.W. & Copper, C.L. (2003). Evaluating active learning. Journal of College Science Teaching,
32(7), 448-452.

Paulson, D.R. (August, 1999). Active learning and cooperative learning in the organic chemistry lecture
class. Journal of Chemical Education, 76(8), 1136-40.

Ramsier, R. D. (2001). A Hybrid Approach to Active Learning. Physics Education, 36(2), 124-28.

Richards, L.G. & others. (1995). Promoting active learning with cases and instructional modules. Journal
of Engineering Education, 84(4), 375-381.

Rice, R.E. (1998). "Scientific writing"-a course to improve the writing of science students. Journal of
College Science Teaching, 27(4), 267-272.

Riffell, S.K. & Sibley, D.H. (2003). Learning online. Journal of College Science Teaching, 32(6), 394-399.

Rosenthal, J.S. (1995). Active learning strategies in advanced mathematics classes. Studies in Higher
Education, 20(2), 223-228.

Savarese, M. (1998). Collaborative learning in an upper-division university geobiology course. Journal of
Geoscience Education, 46(1), 61-66.



Summers, P. (1997). Math specimens. The National Teaching and Learning Forum, 6(4), 10-11.

Sutcliffe, R.G., Cogdell, B., Hansell, M.H., & McAteer, E. (February, 1999). Active learning in a large first
year biology class: A collaborative resource-based study project on "AIDS in Science and Society".
Innovations in Education and Training International, 36(1), 53-64.

Switzer, P. V. & Shriner, W. M. (2000). Mimicking the Scientific Process in the Upper-Division
Laboratory. Bioscience, 50 (2), 157-62.

Tessier, J.T. (2004). An environmental consulting task. The American Biology Teacher, 66(7), 477-483.

Trempy, J. E., Skinner, M. M., Siebold, W. A. (2002). Learning Microbiology through Cooperation:
Designing Cooperative Learning Activities That Promote Interdependence, Interaction, and Accountability.
Microbiology Education; 3(1), 26-36.

Towns, M.H. (1998). How do | get my students to work together? Getting cooperative learning started.
Journal of Chemical Education, 75(1), 67-69.

Weinstein, B.D., (19?). Teaching ethics as a writing-intensive, ability-based course. Journal of Pharmacy
Teaching, 6(1/2), 1932.

Zoller, U. (May, 1999). Scaling-up of higher-order cognitive skills-oriented college chemistry teaching: An
action-oriented research. Journal of Research in Science Teaching, 36(5), 583-96.

Social Science

Blinde, E.M. (1995). Teaching sociology of sport: An active learning approach. Teaching Sociology, 23(3),
264-268.

Britt, M.A. (1995). Research on trial: A pedagogy for research methods instruction. Teaching of
Psychology: Ideas and Innovations. Proceedings of the Annual Conference on Undergraduate Teaching of
Psychology (9th, Ellenville, NY, March 22-24) ED 389374 JC960019.

Carkenord, D.M. (1996). A group exercise to explore employee ethics in business-related psychology
courses. Teaching of Psychology, 23(2), 100-102.

Christoffersen, S. (2002). An active learning tool for the principles of economics: The allocation exercise.
American Economist, 46(2), 65-68.

Conn, C.L. (1995). Graphing-to-learn in economics. College Teaching 43(3), 110-111.

Cudiner, S. & Harmon, O. R. (2000). An Active Learning Approach to Teaching Effective Online Search
Strategies: A Librarian/Faculty Collaboration. T.H.E. Journal, 28(5), 52-57.

Henderson, B.B. (1995). Critical-thinking exercises for the history of psychology course. Teaching of
Psychology, 22(1), 60-63.

Giordano, P.J. & Hammer, E.Y. (1999). In-class collaborative learning: Practical suggestions from the
teaching trenches. Teaching of Psychology, 26(1), 42-44.

Hoban, G. (Fall,1999). Using a reflective framework for experiential education in teacher education
classes. Journal of Experiential Education, 22(2), 104-111.



Jacobsen, R.E. & Mark, B.E. (1995). Teaching in the information age: Active learning techniques to
empower students. Reference Librarian, (51-52), 105-120.

Josefson, J. & Casey, K. (2000). Simulating Issue Networks in Small Classes using the World Wide Web.
PS: Political Science and Politics, 33(4), 843-46.

Kocour, B. G. (2000). Using Web-based Tutorials To Enhance Library Instruction. College &
Undergraduate Libraries, 7(1), 45-54.

Lawson, T.J. (1995). Active-learning exercises for consumer behavior courses. Teaching of Psychology,
22(3), 200-202.

Livingston, K. (2000). When Architecture Disables: Teaching Undergraduates To Perceive Ableism in the
Built Environment. Teaching Sociology, 28(3), 182-91.

Lorenzen, M. (2000). Active Learning and Library Instruction. Illinois Libraries, 83(2), 19-24.

Meyers, S.A. (1997). Increasing student participation and productivity in small-group activities for
psychology classes. Teaching of Psychology, 24(2), 105-115.

Perkins, D. V. & Saris, R. N. (2001). A "Jigsaw Classroom" Technique for Undergraduate Statistics
Courses. Teaching of Psychology, 28(2), 111-13.

Pernecky, M. (1997). Debate for the economics class-and others. College Teaching, 45(4), 136-138.

Ragains, P. (1995). Four variations on Drueke's active learning paradigm. Research Strategies, 13(1), 40-
50. [Library Science]

Salemi, M.K. (2002). An illustrated case for active learning. Southern Economic Journal, 68(3), 721-731.

Smith, S. (2004). Designing collaborative learning experiences for library computer classrooms. College &
Undergraduate Libraries, 11(2), 65-83.

Shackelford, J, Thompson, D., & James, M.B. (Summer, 1999). Teaching strategy and assignment design:
Assessing the quality and validity of information via the web. Social Science Computer Review, 17(2), 196-
208.

Truscott, M. H., Rustogi, H., & Young C. B. (2000). Enhancing the Macroeconomics Course: An
Experiential Learning Approach. Journal of Economic Education, 31(1), 60-65.

General

Bonwell, C. (1996). Building a supportive climate for active learning. The National Teaching and Learning
Forum, 6(1), 4-7.

Cashin, W.E. (January,1995). Answering and asking questions. IDEA Paper No. 31, Center for Faculty
Evaluation and Development, Kansas State University.

Cooper, J. L. & Robinson, P. (2000). Getting Started: Informal Small-Group Strategies in Large Classes.
New Directions for Teaching and Learning, 81, 17-24.

Cuseo, J.B. (1997). Guidelines for group work. Cooperative Learning and College Teaching, 7(3), 11-16.



Cuseo, J.B. (1997). Tips for students when forming learning teams: How to collaborate with peers to
improve your academic performance. Cooperative Learning and College Teaching, 8(1), 7-9.

Downey, J.K. (1997). Resisting and yielding to small groups. The National Teaching and Learning Forum,
6(2), 6-7.

Frederick, P. (1995). Walking on eggs: Mastering the dreaded diversity discussion. College Teaching,
43(3), 83-92.

Gallos, J.V. (995). Gender and silence: Implication of women's way of knowing. College Teaching, 43(3),
101-105.

Goodman, D.J. (1995). Difficult dialogues: Enhancing discussions about diversity. College Teaching,
43(2), 47-52.

Johnston, S. & Cooper, J. (1997). Quick-thinks: Active-thinking tasks in lecture classes and televised
instruction. Cooperative Learning and College Teaching, 8(1), 2-6.

Kagan, S. & Kagan, M. (1997). Timed-pair-share and showdown: Simple co-op structures for divergent
and convergent thinking. Cooperative Learning and College Teaching, 7(2), 2-5.

Kelley, S.M., Shemberg, K.M., Cowell, B.S. & Zinnbaur, B.J. (1995). Coping with students resistence to
critical thinking: What the psychotherapy literature can tell us. College Teaching, 43(4), 140-145.

Millis, B.J. (1997). Bringing closure: Some report-out methods. Cooperative Learning and College
Teaching, 7(3), 2-3.

Romance, N.R., & Vitale, M.R. (Spring, 1999).Concept mapping as a tool for learning: Broadening the
framework for student-centered instruction. College Teaching, 47(2), 74-79.

Rubin, I. & Hebert, C. (1998). Model for active learning: Collaborative peer teaching. College Teaching,
46(1), 26-30.

Russell, J.D., Reiser, R.A., Hruskocy, C., & Ruckdeschel, C. (March-April, 1999). Strategies for teaching
project-based courses. Educational Technology, 39(2), 56-59.

Vonderwell, S.T. (2005). Active learning and preservice teacher's experiences in an online course: A case
study. Journal of Technology and Teacher Education, 13(1), 65-84.



Large Class Bibliography
From Charles C. Bonwell (1/1/2003)

---- (1990). Participation in large classes. The Teaching Professor, 4(2), 3-4.

Aronsen, J.R. (1987). Six keys to effective instruction in large classes: Advice from a practitioner. In M.
Gleason-Weimer (Ed.), Teaching large classes well. New Directions for Teaching and Learning, 32, 31-38.
San Francisco: Jossey-Bass.

Bauer, H.H. & Snizek, W.E. (1989). Encouraging students in large classes to ask questions: Some
promising results from classes in chemistry and sociology. Teaching Sociology, 17(3), 337-340.

Benjamin, Ludy T., Jr. (1991). Personalization and active learning in the large introductory psychology
class. Teaching of Psychology, 18(2), 68-74.

Bernstein, J. L., Scheerhorn, S. & Ritter, S. (2002). Using Simulations and Collaborative Teaching To
Enhance Introductory Courses. College Teaching, 50(1), 9-12.

Bowman, J.S. (1979). The lecture-discussion format revisited. Improving College and University Teaching,
27(1), 25-27.

Brandt, B.F. & Lubawy, W. C. (1998). Microsituations as an Active-Learning Tool To Teach Endocrine
Pharmacology and Problem-Solving Skills. American Journal of Pharmaceutical Education, 62(3): 333-
341

Brock, S.C. (1976). Practitioners' views on teaching the large introductory college course. 12 pp. Kansas
State University Center for Faculty Evaluation and Development. (ERIC Document Reproduction Service
No. ED 171 208).

Brooks, R.P. (1987). Dealing with details in large classes. In M. Gleason-Weimer (Ed.), Teaching large
classes well. New Directions for Teaching and Learning, 32,9-44. San Francisco: Jossey-Bass.

Brown, B. (1994). Making connections with individual learners in large introductory geography courses.
Journal of Geography, 93(3), 132-135.

Browne, T & Funnell, D. (1998). Using CAL and the Web for First-Year Geography Methods Teaching.
Journal of Geography in Higher Education, 22(3):393-401.

Buchanan, R. & Rogers, M. (Spring, 1990). Innovative assessment in large classes. College Teaching,
38(2), 69-73.

Byrne, Francis. X. (February, 1981). Acquisition of physics principles. The Physics Teacher, 19(2), 122-
23.

Chism, N.V. (1989). Large enrollment classes: Necessary evil or not necessarily evil? Notes on Teaching,



No. 5 Occasional Paper. Columbus, OH: Center for Teaching Excellence, The Ohio State University.
(ERIC Document Reproduction Service No. ED 334875).

Cooper, J. L. & Robinson, P. (2000). Getting Started: Informal Small-Group Strategies in Large Classes.
New Directions for Teaching and Learning, 81, 17-24.

Cooper, J. L., MacGregor, Jean, Smith, K. A. & Robinson, P. (2000). Implementing Small-Group
Instruction: Insights from Successful Practitioners. New Directions for Teaching and Learning, 81, 63-76.
Cooper, M.M. (1993). Writing: An approach for large-enrollment chemistry courses. Journal of Chemical
Education, 70(6), 476-477.

Davis, L. E., Eves, R. L., Corner, H. M., & Urbanczyk, K. M. (1991, May). Student abstract writing as a
tool for writing across the curriculum in large introductory-geology courses. Journal of Geological
Education, 39(3), 178-180.

Delafuente, J.C. & others. (1994). A problem solving active-learning course in pharmacotherapy. American
Journal of Pharmaceutical Education, 58(1), 61-64.

Dunsky, I.L. (1990). Programmed lecture for improving large audience teaching. Journal of Optometric
Education, 15(3), 93-94.

Eichstadt, K. (1993). A large lecture hall activity-- writing your name "in chemistry". Journal of Chemical
Education, 70(1), 37.

Eisen, A. (1998). Small-Group Presentations--Teaching "Science Thinking" and Context in a Large
Biology Class. Bioscience, 48(1): 53-58.

Ericksen, K.V. & Erickson, M.T. (1979). Instructional Practices: Simulation and game exercises in large
lecture classes. Communication Education, 28(3), 224-29.

Frederick, P.J. (1987). Student involvement: Active learning in large classes. In M. Gleason-Weimer (Ed.),
Teaching large classes well. New Directions for Teaching and Learning, 32,45-56. San Francisco: Jossey-
Bass.

Fritz, M. (2002). Using a Reading Strategy To Foster Active Learning in Content Area Courses. Journal of
College Reading and Learning, 32(2), 189-94.

Geske, J. (1992). Overcoming the drawbacks of the large lecture class. College Teaching, 40 (4) 151-154.
Gleason-Weimer, M. (1986). Better communication in large courses. College Teaching, 34(1), 20-24.
Goetz, E.T. and others. (1983). Elaborative strategies: Promises and dilemmas for instruction in large
classes. Paper presented at the Annual Meeting of the National Reading Conference (33rd, Austin, TX,

November 29-December 3). (ERIC Document Reproduction Service No. ED 243 073).

Grosser, A.E. & Bernstein, G. (1999). Monomedium instruction: Chemistry by voicemail. Innovations in
Education and Training International, 36(1): 92-94

Hamlin, J. & Janssen, S. (1987). Active learning in large introductory sociology courses. Teaching
Sociology, 15(1), 45-54.

Hansen, E. (1991). Computer conferencing for collaborative learning in large classes. Final report of a
grant project conducted by the division. 69 pp. Indiana University. (ERIC Document Reproduction Service
No. ED 334 938).



Harcum, E.R. (1991). Rap singing as an icebreaker for large classes. Teaching of Psychology, 18(3), 181-
182.

Henderson, L. & Buising, C. (2000). A Peer-Reviewed Research Assignment for Large Classes. Journal of
College Science Teaching, 30(2), 109-13.

Herr, K.U. (1989). Improving Teaching and learning in large classes: A practical manual. 35 pp. Colorado
State University Office of Instructional Services. (ERIC Document Reproduction Service No. ED 312 215).

Hobson, E. H. & Schafermeyer, K.W. (1994). Writing and critical thinking: Writing-to-learn in large
classes. American Journal of Pharmaceutical Education, 58(4), 423-427.

Holt, D. (April, 1991). Short writing assignments in large classes. CTL Newsletter. Cape Girardeau, MO:
The Center for Teaching and Learning.

Hudson, H.T. (1985). Teaching physics to a large lecture section. The Physics Teacher, 23(2), 81-84.
Jackson, M.W. & Prosser, M.T. Less lecturing, more learning. Studies in Higher Education, 14(1), 55-68.

Lancy, D.F & others. (1994). A sense of community: Collaboration in a large anthropology class. College
Teaching, 42(3), 102-106.

Larson, C.U. (1990). Innovative approaches to teaching the large persuasion class. 12 pp. Paper presented
at the Annual Meeting of the Speech Communication Association (75th, Chicago, IL, November 1-4).
(ERIC Document Reproduction Service No. ED 325 893).

Leonard, W., Journet, A., & Ecklund, R. (1988). Overcoming obstacles in teaching large-enroliment lab
courses. American Biology Teacher, 50(1), 23-28.

Lowman, J. (1987). Giving student feedback. In M. Gleason-Weimer (Ed.), Teaching large classes well.
New Directions for Teaching and Learning, 32,71-83. San Francisco: Jossey-Bass.

Marbach-Ad, G. & Sokolove, P. (2001). Creating Direct Channels of Communication: Fostering Interaction
with E-mail and In-class Notes. Journal of College Science Teaching, 31(3), 178-182.

Miner, R. (1992). Reflections on teaching a large class. Journal of Management Education, 16(3), 290-302.

Morrissey, T.J. (1982). The five-minute entry: A writing exercise for large classes in all disciplines.
Exercise Exchange, 27, 41-42. (ERIC Document Reproduction Service No. ED 236 604).

Oakley, M. & Hensley, T. R. (1998). The Challenge of the Large Lecture Class: Making It More Like a
Small Seminar. Political Science and Politics,30(1): 47-51.

Olmstead, J. (1991). Using classroom research in a large introductory science course. New Directions for
Teaching and Learning, 46, 55-65. San Francisco: Jossey-Bass.

Oswal, S. K. (2002). Group Oral Presentations as Support for Writing in Large Classes. Business
Communication Quarterly, 65(1), 71-79.

Pearson, J.C. (1990). Innovative approaches to teaching a large interpersonal communication class. 24 pp.
Paper presented at the Annual Meeting of the Speech Communication Association (76th, Chicago, IL,
November 1-4). (ERIC Document Reproduction Service No. ED 325 872).

Ruenitz, P. C. (1995). Discussion-based instruction in drug metabolism. American Journal of
Pharmaceutical Education, 59(3), 279-283.



Ruhl, K.L., Hughes, C.A. & Schloss, P.J. (1987). Using the pause procedure to enhance lecture recall.
Teacher Education and Special Education, 10, 14-18.

Sallee, G. (1979). Teaching 200 students in a personal way. American Mathematical Monthly, 589-590.
Shneiderman, B. and others. (1998). Emergent Patterns of Teaching/Learning in Electronic Classrooms.
Educational Technology Research and Development, 46(4): 23-42.

Smith, D. (1992). Encouraging students' participation in large classes: A modest proposal. Teaching
Sociology, 20, 337-339.

Smith, K. A. (2000). Going Deeper: Formal Small-Group Learning in Large Classes. New Directions for
Teaching and Learning, 81, 25-46.

Sprecher, S., & Pocs, O. (1987) Teaching sexuality: Two techniques for personalizing the large lecture.
Teaching Sociology, 15(3), 268-272.

Stearns, S.A. (1994). Steps for Active Learning of Complex Concepts. College Teaching, 42 (3), 107-108.

Steffens, H. (1991). Students assess writing to learn in large history classes. Social Studies Review, 31(1),
55-58.

Steffens, H. (1991). Using informal writing in large history classes. The Social Studies, 82(3), 107-1009.
Strauss, M.J. & Levine, S.H. (1985). Information transfer and differing sensory modalities in the large
lecture format: Some practical approaches in introductory chemistry. Journal of Chemical Education,

62(4), 317.

Strauss, M. & Fulwiler, T. (December 1989/January 1990). Writing to learn in large lecture classes.
Journal of College Science Teaching, 19(3), 158-163.

Thompson, K.N. & Lee, D. (1991, Fall). Developing effective note-taking guides for use in mass lecture
sections. Journal of Marketing Education, 12, 40-51.

Weimer, M.G. & Kerns, M. (1987). A bibliography of ideas for practitioners. In M. Gleason-Weimer (Ed.),
"Teaching large classes well". New Directions for Teaching and Learning, 3, 97-103. San Francisco:
Jossey-Bass.

Weimer, M.G. (1986). Better communication in large courses. College Teaching, 34(1), 20-24.

Woods, D.R. (Winter, 1996). Problem-based learning for large classes in chemical engineering. "Bringing
problem-based learning to higher education”. New Directions in Teaching and Learning, 68, 91-99



	Questions and Answers

